The study of responses to 'model' DNA breaks induced by restriction endonucleases in cells and cell-free systems: achievements and difficulties.
The use of restriction endonucleases (RE) as a means of implicating DNA double-strand breaks (dsb) in cellular responses is reviewed. The introduction of RE into cells leads to many of the responses known to be characteristic of radiation damage--cell killing, chromosomal aberration, oncogenic transformation, gene mutation and amplification. Additionally, radiosensitive cell lines are hypersensitive to RE, including those from the human disorder ataxia-telangiectasia. However, quantitation of response and comparisons of the effectiveness of different RE are difficult, partly because of unknown activity and lifetime of RE in the cell. RE-induced dsb have also been used to reveal molecular mechanisms of repair and misrepair at specific sites in DNA. Dsb have been implicated in recombination processes including those leading to illegitimate rejoining (formation of deletions and rearrangements) at short sequence features in DNA. Also model dsb act as a signal to activate other cellular processes, which may influence or indirectly cause some responses, including cell death. In these signalling responses the detailed chemistry at the break site may not be very important, perhaps explaining why there is considerable overlap in responses to RE and to ionizing radiations.